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Abstract
Different strategies that have the capability of encouraging creative and innovative thought need
to be evaluated by traditional literature review methodology. This study designed a four-part
course to better teach creativity and innovation through design by using two principle questions.
(a) What learning models are most effective at teaching creativity and innovation? (b) What
teaching strategies are most effective at teaching creativity and innovation? The spectrum of
research on creativity and innovation revealed four principles: fostering mastery of a discipline,
reducing internal barriers, encouraging people to have divergent thinking, and crossing over
disciplines can make new ideas emerge.Using the above principles and those of evidence-based
design, the researcher constructed a four-model course that could be used to teach undergraduate
interior design students to use these strategies as their work to make unique design decisions.
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Chapter 1: Introduction
One very important issue that is on the mind many teachers in the interior design field is
how to more effectively teach the subjective parts of the profession. A study conducted by
Williams et al. (2010) assessed creativity in architectural design education, a field similar to
interior design in many ways. They found three key issues to the fields of design and creativity:
Firstly, there is a lack of understanding of the pedagogical dimensions of creativity in
architecture and design; secondly, there is a lack of appropriate strategies to understand
where different levels of creativity occur and how they should be assessed; and, thirdly,
there is a lack of appropriate models or tools to support the assessment of the creative
component of design. (p. 2)
All three of these problems are addressed in this research; however, the focus was on how
interior designers can teach creative and innovative problem-solving to meet growing design
demands.
Problem Statement
How one can best design a course to better teach creativity and innovation through design
was investigated through these principle questions:
1. What learning models are most effective at teaching creativity and innovation?
2. What teaching strategies are most effective at teaching creativity and innovation?
Nature and Significance of the Problem
How creativity works and if it can be taught has been a topic of discussion since Ancient
Greece (Williams et al., 2010). The notion that creativity cannot be taught came from the age of
the gifted child (Torrance, 1963). A popular way of thinking was that children who were born
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with certain intellectual traits already had a large leg up on other students. This meant that such
gifted students were often left to their own devices to further their education, as teachers spent
more time working on children who did not have these “gifts” (Williams et al., 2010). An
understanding came about that the same principles that helped giftedness and its inherent traits
could help improve the entire educational system: “The idea that children should be able to
develop their potentialities to the fullest has gradually transformed educational practices to
emphasise [sic] the role of creativity, both as a tool for learning and as a desired educational
outcome” (Williams et al., 2010. p. 3).
Another idea emerged for why creativity and innovation have been unsuccessful in the
modern education system (Robinson, 2011). The modern education system focuses on
conformity in completing tasks, which pressure comes from the perceived need to satisfy set
standards. This can cause students to shy away from innovation and creativity. Students worry if
they do not follow directions exactly as they are written, the student will fail the assignment. It is
posited that providing the proper environment, with learning conditions that foster innovation
and creativity, both of these traits could be developed and taught (Williams et al., 2010).
One example of these new environments that could improve creativity is an environment
that incorporates technology into the education process. For example, digital art allows for easy
experimentation, resulting in numerous solutions for creative and innovative outcomes
(Vaidyanathan, 2012). Students would no longer be afraid of mistakes and would therefore be
more willing to take risks. Students could save a multitude of reiterations at several different
points in the process, giving them a variety of completed projects from which they could choose.
Before the availability of some of these technological advances, if the student saw a failed
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attempt, they would need to start from the beginning (Vaidyanathan, 2012).
Learning to evaluate and adapt the thinking process is another way to change the
environment. This can be accomplished with the help of Bono’s (1999) idea of the six thinking
hats. By dividing up their thinking process, students could have an edge and shift their thinking
by looking at the project differently. The students would no longer be thinking about too many
different components of the project at once and could have more clarity.
The first hat students could use is the white hat, which allows their thinking to be neutral
and objective by focusing on facts and figures (Bono, 1999). The second hat, the red hat, allows
the student to focus on the emotional components of the project. Thirdly, the black hat gives
space for the student to be careful and cautious. Next, the yellow hat allows them to focus on the
positives of the project. The fifth and most important type of thinking to this project is the green
hat. This hat allows the student to focus on growth, creativity, and the generation of new ideas.
Lastly, the blue hat allows them to organize their ideas, so they can present them. By breaking
the thinking processes into different phases, students focus on creative solutions without thinking
about emotions, facts and figures, organization, positive outcomes, or possible problems.
Focusing on any of those traits while brainstorming ideas can lead to ideas being stifled. Those
ideas need to be given full consideration, so they can be evaluated as a solution or act as a
starting point.
This research can improve the teaching processes for less concrete parts of the profession,
improving the education system for future interior designers and improving the caliber of the
designers entering the work force. This will give recently graduated students the tools to compete
with professionals who have been working in the industry. This will also create designers who
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will create more unique and stylized environments. Such designers will be able to find more
solutions to meet the growing and every changing demands of the market.
Purpose and Objectives
The purpose of this research was to explore different models of teaching the creative
process in a way that encourages students to be more innovative. Such knowledge may allow
teachers to enable students with the tools they need to make interior design projects that are
unique and push boundaries. Teachers may also have more strategies to accommodate learners
regardless of preferred learning style. The information gathered during this process was then
presented in the form of a four-part course on improving creativity with appropriate pre and post
tests to measure the effects of the course.
Research Questions
1. What learning models are most effective at teaching creativity and innovation?
1.1.

How does each model work?

1.2.

How does each model address learning creativity specifically?

1.3.

What learning theories support each model?

1.4.

What are the benefits and short-comings of each model?

2. What teaching strategies are most effective at teaching creativity and innovation?
2.1.

How does each teaching strategy work?

2.2.

How do these strategies relate to creativity and innovation?

2.3.

What are the benefits and short-comings of each teaching strategy?
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Limitations
During a literature search across multiple databases and using similar terms, some
sources are likely to appear multiple times. This gives them a greater chance of being selected.
Also, the researcher ensured to evaluate results that were not just on the first few pages. This
prevented biases from the search engine ranked as the most relevant to the search terms.
Open-ended questions on measuring tools leave room for interpretation when scoring the
level of creativity and innovation being that both are subjective traits. The researcher suggests
having a panel of judges score the tests to prevent bias in the results.
Delimitations
Since every teaching strategy, learning model, and learning style cannot be researched by
one person, the researcher had to use discretion selecting articles. The researcher took care to
keep an open mind during selection. This was done to ensure the articles were relevant to the
topic of research without excluding articles that might dispute the points of the paper.
The course that was developed with the information gathered from this research is
targeted at a college underclassman demographic interior design, which is not usually taught in
primary education. This course is the work of postulation because at this point in the research the
course has not been put to the test in the classroom, but it is based on principles from a broad
literature survey on teaching creativity and innovation through design.
Definition of Terms
• Aesthetics—Having characteristics that are pleasing in appearance (Piotroski, 2008).
• Creativity—The power to make new ideas that are purposeful, unique, relevant, and
beneficial to current society (Hoy, 2010).
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• Course—A series of lectures, instruction, demonstration, guidance, and projects that
lead or enable students or learners to develop a new or improved skill set (Tovey,
2010).
• Evidence-based design—Basing decisions on current evidence in related fields
(Hamilton & Watkins, 2009).
• Experiential learning—A teaching strategy where students are exposed to projects they
would encounter in the professional world (Ayob et al., 2012).
• Innovation—Using creativity to produce a revolutionary idea or concept that changes
the way a discipline is moving or gives life to a new one (Hoy, 2010).
• Inspiration—Outside influence(s) that moves the intellect or emotions to create and
innovate (Johansson, 2006).
• Interior design—The process of conceiving and planning out the inside of a building
for a specific function (Piotroski, 2008).
• Learning model—A pedagogy using examples, experience, and discussion that focuses
on the processes students utilize to further understanding (Dineen & Collins, 2005).
• Learning style—The way in which a person learns new information (Phillips & Soltis,
2004).
• Student—A person studying the field of interior design in a college environment (Hoy
2010).
• Teacher—A person involved in the process of instruction (Hoy 2010).
• Teaching strategy—a systematic process of instructing another person with a new skill
(Fenstermacher et al., 2009).
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• Unique—One of a kind, unlike any other of its type in existence (Hoy, 2010).
Assumptions
Creativity and innovation are characteristics that can be taught; this has been
demonstrated by other studies showing improvement in one’s ability for divergent thinking, a
type of creativity (Kim, 2006). This idea will be expanded on in the literature review.
Students want to learn tools that will improve their designs. This can be assumed because
students are already paying money to learn interior design. They have a vested interest in tools
that would make them better at their chosen profession.
Designs can be improved by exploring unique ideas. As discussed later, the first solution
is not always the best answer to a design problem. A designer must plan and explore options in
order to find the best solution.
There will be differences in students’ abilities to learn creativity, possibly affected by
previous experiences in interior design. Different strategies of teaching creativity will work
differently for each of those students. A course can be developed to address these various needs
by conveying the same information in different ways.
Theoretical Framework
Hamilton and Watkins (2009) explained evidence-based design is a practice often used
during the conception of a project in interior design. The practice of evidence-based design is
adapted from the medical field. The basic premise is that design decisions are based on current
evidence in related fields. Measurements are taken before and after the changes are implemented
to record the effect and evaluate its effectiveness. This same process can be translated from
building design to course design.
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This is a valid approach to creating a course because this process allows the researcher to
look through various sources to make informed design decisions as the course develops. Using a
methodical approach, like evidence-based design, also allows the researcher to document the
course design decisions that shape the course, such as was done for the final project of this
literature review. Literature review supports a “chain of logic” that forms a hypothesis from
information that is reoccurring across multiple credible sources (Hamilton & Watkins, 2009).
Basing the course’s content on solid reliable sources makes the design informed, giving the
course more credibility.
Summary
Fostering creativity is important to effective interior design education but is under
researched specific to interior design. Other design-based fields have begun to expand the
knowledge of how creativity is taught. The history and current theories of teaching creativity
provide a strong foundation to begin answering the research questions. The next chapter will give
a brief overview of the current literature.
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Chapter 2: Review of Related Literature
Throughout the ages, creativity and innovation have been defined and redefined. There
are some common threads amongst the varying definitions of what it means to be creative and
innovate. Ideas from Hoy (2010) gave inspiration to how this article will define creativity and
innovation. Creativity is purposefully generating work that is not only unique but also relevant
and beneficial to current society. Innovation is defined as using creativity to produce a
revolutionary idea or concept that changes the way a discipline is moving or gives life to a new
field.
Just as what creativity is has been debated, how and if it can be taught has also often been
a major topic of debate. One of the biggest misconceptions about creativity is that creativity is a
gift one is born with and that there is no way to learn it. However, neuroscience and current
learning theories have shown that the skills needed to be creative can be taught (Ben-Soussan et
al., 2015; Costa, 2017; Hokanson, 2012; Supratman, 2013; William et al., 2010). The skills that
advance people’s creativity are the same skills that are needed to come up with new and
innovative concepts.
Principles of Learning Creativity and Innovation
Across the broad spectrum of research on creativity and innovation to sift through, four
major ideas kept resurfacing. The first concept to continually reappear was fostering mastery of a
discipline. The more someone masters a discipline, the easier it is for them to experiment with
the skills involved (Ambrose, 2010). Mastery of a discipline alone will not lead to creativity, but
mastering a skill gives people the tools they need to experiment and discover.
The second principle was reducing internal barriers. Sometimes students can be their own
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worst enemy by making their problems harder. Learning to ask “why not?” instead of saying
“that will not work” allows people to move outside of the constructs they have created for
themselves (Robinson, 2011). Students can learn to identify and remove barriers, giving way to
more creative designs.
This leads to the third principle of encouraging people to have divergent thinking, giving
fresh perspective with which to encounter problems. To find creative solutions, multiple ideas
need to be explored before committing to a plan (Johansson, 2006). Divergent thinking leads to
the generation of many ideas. This demonstrates the importance of divergent thinking to the
creative process. Generating a multitude of different ideas is only the means to the ends.
Divergent thinking must be balanced with convergent thinking. Convergent thinking is the skill
of being about to select a direction and bringing ideas together for a final solution (Bono, 1999).
The last idea that kept resurfacing was crossing over disciplines to make new ideas
emerge. Some of the most famous innovators’ contributions were to disciplines outside of their
expertise (Johansson, 2006). Many of these contributions happened as “aha” moments. However,
by learning skills to navigate other disciplines and practicing looking for answers in unexpected
places, students can become more comfortable viewing problems from a new perspective.
Principle One: Fostering Mastery
According to the 2001 revised version of levels of Bloom’s taxonomy, the ability to
create is the highest level of thinking (as cited in Sousa, 2011). This became one of the changes
made from the original taxonomy because recent studies in cognitive neuroscience have shown
that producing an original thought requires more advanced cognitive skills than making
judgments from current criteria. This revision in learning theories shows that creativity and
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mastery must go together.
One of the greatest examples of fostering mastery is Michelangelo’s work (Sousa, 2011).
He spent years studying human anatomy, trying different types of marble and perfecting his
sculpting technique with his tools. Only after he had mastered his understanding of all the facets
of replicating the human form was he able to create his life’s masterpieces, that are still
remembered today. Each of those different facets represents different “component skills” of his
works. The deep understanding of “component skills” is emphasized in Ambrose’s (2010) work.
The core of the idea is that in order to master a discipline, a person must take those “component
skills” and practice how they intertwine and work together to make final projects. Having a
deeper understanding of these skills allows a person to “develop greater fluency and
automaticity, and then understand the condition and contexts in which they can apply what they
have learned” (Ambrose, 2010, p. 120).
In Amabile’s (1996) three component model of creativity, she also brings up the
importance of mastery to creativity. The three components are expertise, creative thinking, and
task motivation. Expertise includes knowledge base, proficiency, and talents. According to
Amabile (1996), “Expertise is the foundation for all creative works” (p. 7). However, to produce
truly creative work, the individual or group working on the project must also have some mastery
of creative thinking skills.
Fostering mastery cannot stand on its own as a way to produce creative works. It is only a
building block to the greater work. The first two components of Amabile’s (1996) component
model of creativity are directly related to fostering mastery. The last one, task motivation, is
related to the definition of creativity itself. Task motivation is the driving factor for creativity and
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often shows how the idea being produced is relevant and beneficial to society; motivation may
come from internal or external sources.
Principle Two: Reducing Internal Barriers
It is part of an educator’s duty to their students to encourage creativity instead of
squelching it. Robinson (2011) posited the education system as it stands is in the perfect place to
restrict creative confidence, something we are born with. The mass education system we are
familiar with today started during the industrial revolution. This made for a system that is based
on the same principles as a factory, standardization and conformity. These principles are far from
the skills needed for creativity: specialized skills, thinking differently, imagination, and gut
feelings.
Because teachers are the ones who enforce the rules of this factory education, they are in
the perfect position to encourage rather than discourage creativity. Educators can do this by
accepting ideas that are strange and unique. Hoy (2010) created some guidelines that can help
teachers do this by using work from Fleith and Sattler. Some of the suggestions were:
encouraging students to trust their own intuition; providing time, materials, stimulus, and space
for creativity; stressing that everyone can be creative; and accepting different ideas.
Many of these suggestions relate to changing the environment of the classroom to support
creative thought. At an individual level, students need to learn to reduce their internal barriers,
and trust their intuition. A study compared brain activity of six highly trained right-handed
pianists with a jazz specialty, during the performance of a memorized piece of music and again
while improvising music (Limb & Braun, 2008). This test found evidence that while the
musicians were creating or improvising there was decreased activity in the areas of the brain
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known for inhibition and an increase in the areas of the brain know for intuition. This leads to the
thought that inhibitions prevent creative thought, while intuition encourages it.
Though all interior design students are not jazz musicians, using restrictive puzzles and
projects can encourage them to use intuitive thinking much like a jazz musician uses while
improvising. Students can improve creativity and practice reducing their barriers is by working
on restrictive puzzles and projects (Costa, 2017). Practicing restrictive puzzles and projects has
proven to aid in critical thinking skills. According to Bloom’s Taxonomy, critical thinking is a
steppingstone to higher level thought (as cited in Sousa, 2011). Working on restrictive problems
involves learning to balance intuition and being able to identify when intuition fails. Zabelina
and Robinson (2010) conducted a study revealed participants identified as highly creative had
greater flexibility switching between automated and controlled processing. To develop these
skills students can learn thinking strategies to rely on when intuition is not working.
Some strategies can help solving these restrictive problems. One is reversing assumptions
(Johansson, 2006). First, one should record the assumptions about the issue and then write the
opposite of those assumptions. Finally, one should ponder how those reversals could provide
meaning or purpose in a solution. Another possibility is looking from a new perspective, literally
or figuratively. The executive neural network stops a person from taking in all visual stimuli,
acting as a filter to not overwhelm the brain (Hoy, 2010). When slowing down to look at the
details, more information can be seen. Some ways to accomplish this is looking at images upside
down or bouncing ideas off other people from different backgrounds.
Principle Three: Encouraging Divergent Thinking
One way to describe divergent thinking could be brainstorming, the idea of coming up
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with as many solutions as possible before picking one. Hoy (2010) recommends mind mapping
as a tool that students can utilize to help organize those thoughts. This process creates spatial
relations with words to help establish relationships. This enables visualization from a core
concept to its related parts. Several guidelines can help one brainstorm successfully: generate
many ideas, let the wildest ideas come out, build on other ideas, and do not pass judgment (Hoy,
2010).
Divergent thinking can also be encouraged by new learning systems, such as guided
thought exercises, to process thoughts (Johansson, 2006). There are many ways to engage in
guided thought exercises. One skill that can be used as a guided thought exercise is called
imaging and takes advantage of mirror neurons (Sousa, 2011). This allows people to visualize
new ideas by taking advantage of what they have seen and experienced before and even add new
ideas. This could be a great technique to elevate brainstormed ideas. Taking advantage of mirror
neurons activates the same parts of the brain that would be activated by truly seeing the idea.
This skill can be enhanced through practice, allowing people to be more creative by visualizing
never before seen ideas.
When teaching brainstorming or divergent thinking, it is important to not stifle creativity.
Baer came up with these guidelines to encourage divergent thinking (as cited in Hoy, 2010). One
should defer judging ideas until brainstorming has ended because judging ideas as they come up
might stop some from coming to the surface. If brainstorming as a group, it is important to avoid
giving ownership of ideas because it might shame some people from sharing. It is okay to
piggyback off others’ ideas, and this can often lead to more innovative solutions. Lastly,
encourage wild ideas; sometimes, it is the only way the solution can be found. Also, by
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encouraging those wild ideas, the barriers of inhibition and self-regulation can start to soften.
Sousa (2011) described creativity as a four-stage process. The first stage is an information
gathering time. The second stage is a time to let the information stew. Often, it can be helpful to
walk away from the problem for a while to incubate the idea before moving onto the next stage.
The third stage is where the new idea shines through and is often described as an “aha” moment.
The final stage allows for the ideas to be tested and improved upon before moving forward with
a solution. This same four-stage process could be applied to divergent thinking practices.
The difficulty with divergent thinking is it can be difficult to know which of the many
ideas generated should move forward. This is where the student must learn how to conversantly
think through practice. Johansson (2006) described a few different ways to select the idea to
continue. The aha moment happens suddenly when solving a problem. This strategy is most
beneficial when the problem is known, but the solution is unknown. The epiphany occurs when
intense thinking is followed by a period of incubation, taking a break from actively trying to
solve the problem. The brain continues to work as unrelated new information is received. All of a
sudden, something will spark the idea that makes the aha moment happen. Similarly, “prepared
mind discoveries” often happen during the scientific method. The scientific method makes a
hypothesis and then performs the experiment. Sometimes, results support the hypothesis, but
other times they lead to unexpected discoveries. This is not limited to the sciences; it can also
occur in product development. For example, companies may set out with a product or target
demographic in mind, but the product can be adapted by other markets and repurposed for a
different use. This demonstrates that one can learn from a failed convergent selection. This
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section makes creativity and innovation seem like they are up to chance. However, the odds can
be improved by quantity of ideas and practicing selection from the multitude of options.
Principle Four: Crossing the Boundaries of Disciplines
Sometimes, having a deep understanding of a topic is not enough to make a creative
breakthrough. It is not always the person with the deepest knowledge of the topic that moves the
field to the next level. There have been plenty of times where true innovation has come from
someone outside a field of study. A very famous example of this is Darwin’s theory of evolution
(Johansson, 2006). Darwin was a geologist, on a trip around the Galapagos Islands to collect
information relevant to his field. It was not until he shared his collection of mixed birds with a
fellow scientist that he came up with his famous theory.
The idea of interdisciplinary gatherings is a long-standing tradition. Johansson (2006)
coined the termed the Medici Effect, and interdisciplinary gatherings have been formally
happening since the Renaissance Era. This is when the Medici family and a few others got a
group of scientists, artists, and financiers, among other talents, together to learn from each other.
This created a revolution that will never be forgotten and moved society as a whole forward.
Taking advantage of crossing disciplines has also been tested through many different
kinds of research projects. One such project by Tovey (2010) paired engineering students with
biology students for a class focusing on biologically inspired design. In this class, they used their
expertise from their differing fields to make one final design project. After participating in such a
project one engineering student said, “This course has changed my perspective on the
interactions between biology and design, and it continually altered and expanded my
understanding of how to engage in successful design” (Tovey, 2010, p. 11).
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Interdisciplinary researching is often used in interior design. When interior designers look
to improve the environment they are designing, they often look to other fields for a wide breath
of knowledge (Hamilton, 2009). For example, when an interior designer is looking to design a
hospital wing, they would look into medical journals to find what facilities have aided patients’
recovery in the past. Before they began to create, the interior designer would also talk to people
who work in the hospital. Going through the interior design process gives students a structured
system to explore knowledge from other disciplines in which they may not feel confident.
Testing Creativity
Given the complex nature of creativity, Kim (2006) stated the accepted measure with the
highest validity is the Torrance tests of creative thinking (TTCT). TTCT has been established as
a physical measure for creativity. TTCT helped lay the groundwork for increasing creativity
through practice by quantifying the change.
Torrance created two different tests of creativity, one verbal and one visual creativity
skills. These tests are scored using three measures of divergent thinking: originality, fluency, and
flexibility. Originality is the percentage of participants who come up with a particular answer.
Fluency is the quantity of answers. Flexibility is the number of categories the answers will fit
into (as cited in Urban, 2005). In the verbal divergent thinking test, a test subject creates a list of
alternative uses for an object (Urban, 2005). In the visual divergent thinking test, the test subject
is given a shape and tries to create as many images using the shape at least one time.
Summary
How and if creativity can be taught have been researched for centuries. The current
research on creativity teaching was able to be divided into four principles: fostering mastery,
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reducing internal barriers, encouraging divergent thinking, and crossing disciplin boundaries. As
future courses are implemented to improve interior design creativity education, their
effectiveness can be measured with TTCT. In the next chapter, the researcher will discuss the
method in which the literature review was conducted
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Chapter 3: Methodology
The researcher intended to make a four-part course based on evidence found during a
qualitative literature review on the current best practices for teaching and learning creativity and
innovation. The course synthesized information across cognitive neuroscience and learning
theories.
Sample
The sample of the literature used in this study included peer-reviewed journal articles and
books written in the last 26 years, 1995 to present. The subject matter of the sample included
how to teach and learn creativity across multiple disciplines. Because there is no way to find the
whole of the population of the literature on this topic, a non-probability sampling method had to
be employed. The researcher used convenience sampling by using results that came back from
multiple database searches of the topic.
Databases Used
Multiple databases were used during this research. This was done to access a variety of
available sources. The following databases were used:
• Esearch powered by Summon™, from ProQuest
• Google Scholar
• Gale PowerSearch
• JSTOR
• Michigan E Library (MEL Cat)
Database Search Strategy
In each of the above databases, the researcher used the following key words by
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themselves and in different combinations: teaching methods, interior design, design, creativity,
innovation, design process, innovation process, teaching creativity, learning methods, creative
thinking, and creativity testing. Results were evaluated for relevance based on the abstract or
summary. Those that included information related to creativity education and study were retained
for further review. Articles that were older than 1995 were rejected in order to focus on current
studies and best practices. Additional sources were sought when multiple supporting studies
referenced their work.
Research Design
The methodology used in this research project was a qualitative literature review. This
methodology was used to take advantage of the extensive number of small-study sizes already
conducted in the field of how creativity can be taught. This gave the researcher the opportunity to
learn from previous studies and still move the research forward by posing new solutions. Using
the principles of evidence-based design, a practice used in interior design and adapted from the
medical field, the researcher constructed a four-part course supported by the information that
surfaced during an extensive review of the current research on teaching creativity.
Data Analysis
During the review process, the researcher saw some connecting ideas through several
different studies. The researcher was able to take these ideas and learning principles and translate
them into learning models. This allowed the researcher to create a four-part course that is
supported by data found during literature search by implementing the principles of evidencebased design. Chapter 4 will discuss the implementation, results, and findings for the study.
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Chapter 4: Results and Analysis
This chapter will detail the four-model course that was created from the four principles of
improving creativity and innovation. It is intended to be taught during the freshman and
sophomore years of interior design studies. Each model has several activities focusing on
improving skills related to one of the principles. Some of the models’ activities may incorporate
multiple principles, but will have one principle as the overall theme. This crossover happens
because the principles do not exist in a vacuum. There is an interrelation with all of the principles
to the creative process.
Model One: Fostering Mastery
Model one will focuses on introducing the importance of mastering the different skills
that may be used during the design process. Creativity is a combination of the mastery of many
different skills and cognitive processes (Mumford et al., 2006). This model will focus on
improving a few of those skills and mental habits that interior designers need to make a lifelong
commitment to fostering mastery.
Team Introduction Activities
Introduction activities are used to acquaint students with their teams and reduce some of
the social tension that can interfere with the creative process (Surry & Roth, 1999). It has been
shown that when adults engage in a playful and youthful mindset, they can engage more
naturally in creative tasks (Zabelina & Robinson, 2010). Taking time to engage in a child-like
game with each other, will help students relax self-censure. This will allow a freer exchange of
ideas. Interior designers must be comfortable in group settings and able to communicate freely
about their designs with contractors, clients, vendors, and other members of the design team.
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Animal Teams. Students start out finding their teams by matching animal noises. The
instructor has the same number of pieces of blank paper/slips as the number of students. The
instructor divides the slips into groupings of three to six. These will be the students’ teams for the
course, so the instructor should make them as equal as possible. The instructor asks the students
to suggest a few animals that make distinctive and recognizable sounds. For each grouping, the
instructor writes an animal that on those papers. Good choices may be dog, cat, owl, cow, etc.
The slips are to be mixed and each student draws one. The instructor provides two minutes for
the students to find the rest of their group by matching animal sounds.
Three Truths and a Lie. Still in their groups, the instructor directs the students to create
three truths and one lie about themselves to share. Their group members will take an opportunity
to guess the lie. This activity allows the teams to bond with each other by revealing/creating
facts/lies about themselves.
Book Stacking Activity
The premise of this activity is to learn how important the interior design method and its
mastery are to the creative design process. The student will learn this firsthand by solving the
same design project twice. The first time, students will be rushed though design decisions,
because of the time limit. The resources are limited, so they will only have one opportunity for
design implementation. Students will then learn about the interior design method. The students
will then repeat the activity with additional time and an emphasis on planning skills. The
researcher speculates that students’ paper structures should hold a larger book stack the second
time because having a better environment to encourage creative problem-solving will reduce
sources for creative errors (Mumford et al., 2006). Students will experience, for themselves, the
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importance of mastering the interior design method in their planning skills.
Phase One. Students will use the same groups of three to six people. The instructor will
give the students the following instructions: construct a structure out of a single sheet of paper
that will support a stack of books at least two inches above the table for at least 30 seconds. The
students will have 10 minutes to complete the task with the goal of being able to support the
most books.
Once the groups have completed their structures, the instructor will have them test the
structures for durability by stacking available books on them. Getting the first couple of books to
balance is important when placing them on the structure.
The Interior Design Method. This is a five-phase process that will improve designs by
taking advantage of planning and project management skills (Piotroski, 2008). Planning and
project management are central to interior design, and thus this is an extremely important skill to
foster in creative endeavors.
Programming. This is the information gathering/research phase of the project (Piotroski,
2008). In this phase, as much relevant information as possible needs to be established. This
information will reveal the following: client expectations, the existing environment and client,
aesthetics, and functional needs. This information is gathered by reading about related projects,
interviewing the client and other users of the space, researching codes, inventorying the existing
space, visiting the site, and examining existing floor plans. A lot of time is taken in this phase in
order to develop the fullest description as possible of any items that will affect the design.
Schematic Design. This is the brainstorming phase. The designer will take information
learned from the researching/programming phase and begin looking at different potential
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solutions (Piotroski, 2008). The designer uses many tools and skills during this phase to get a
preliminary feel for the space. Examples of these tools and skills are “written design concepts,
bubble diagrams, adjacency matrices, block plans, preliminary floor plans, and any appropriate
design sketches” (Piotroski, 2008, p. 536).
Along with the client, preliminary decisions are made regarding “furniture, materials,
finishes, and equipment” (Piotroski, 2008, p. 536). This is done so budgeting and estimations
start to become a reality. Designers also need to keep in mind the codes, accessibility
requirements, and environmental considerations that were established in the first phase of the
project.
Design Development. This is the point where all final design presentation documents are
created (Piotroski, 2008). These documents are prepared for final approval by the client before
construction documents are finalized. This phase includes: final or estimated budget, graphic
presentation documents, sample boards, and specifications. Some preliminary construction
documents may need to be produced to help illustrate the design for the client. The end product
of this phase is the final presentation to the client of the design concept before contract
documentation begins.
Contract Documentation. This is the phase of the project that involves creating all final
construction or working documentations, such as plans, drawings, schedules, specifications, or
any other documents needed to build and implement design (Piotroski, 2008). These documents
are binding, and liability issues can occur if there are errors.
Construction Administration. This is the portion of the project that makes the project
meet reality. The following activities are considered construction administration: competitive
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bids, placing orders, construction, and installation (Piotroski, 2008). The designer's role at the
construction site is to supervise the construction and installation to reflect the design as agreed
upon in previous documentation. Having the proper licensing in one's jurisdiction facilitates
designer oversight.
Phase Two. The instructor is to give the students the following instructions:
implementing the interior design process to construct a structure out of a single sheet of paper
that will support a stack of books at least two inches above the table. The students will have 30
minutes to complete this phase and make a structure that will support more books than their first
structure. The students will need the book stacking worksheet (Appendix A) to reinforce using
the interior design method for the second paper structure.
Once the groups have completed their structures, have them test the structures for
durability by stacking available books on them. Getting the first couple books balanced is the
most important component when placing them on the structure. Students can maximize their
learning experience by taking time for self-evaluation (Surry & Roth, 1999). Take some time to
help the students reflect on the project. After students have completed this activity, they should
reflect on knowledge gaining in order to maximize their learning experience. The instructor can
facilitate this by asking these questions: what did the most successful towers have in common,
what about the planning process was most helpful to this project, and what impact did planning
have on the second tower?
Fostering Mastery Through Continuous Learning
Self-evaluation is not the only way students can maximize their learning experiences.
Reflection on one’s performance is one of a set of habits to develop that fosters continuous
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learning the designer can develop for continuous learning (London & Smither, 1999). By
developing these habits, an interior designer is making reflection and mastery a lifelong pursuit
for improvement. When a student acknowledges that there is always room to grow and develop
skills, they create an environment that is conducive to creative decisions, and it encourages
experimentation in new and different ways (London & Smither, 1999). Reflecting on personal
performance and making efforts to improve generates a deep understanding of the subject (Hoy,
2010).
Habits of Continuous Learning. Continuous learning is a commitment to growth and
study. It takes a great deal of personal motivation and commitment to continually improve one’s
knowledge base (London & Smither, 1999). People who take ownership of their career
development are better equipped to adjust to the ever-changing job requirements. The field of
interior design is filled with opportunities for project change with differing clients’ needs,
building codes, and advances in technology and materials. Studies have shown that, people with
a commitment to continuous learning have a growth mindset, set manageable and measurable
goals, receive rewards for effort, value learning, strive for a deeper understanding, and learning
from risk taking (Ahmed et al., 1999; London & Smither, 1999). This section will focus on a few
of these traits that can be easily adapted into the design process to maximize learning from
projects.
Goal Setting. Goals are most effective when they are perceived as attainable and progress
can be seen (London & Smither, 1999). One way to do this is by setting micro-goals, or
determining benchmarks that will signal when progress is being made toward end goals. These
should be achievable tasks that have a measurement component to determine that the goal is met.

NURTURING CREATIVITY & INTERIOR DESIGN INNOVATION

27

Research suggests that self-determination can be learned by: training to assess problems, setting
goals, measuring goal progress, and being rewarded when goals are completed (London &
Smither, 1999). If goals are not to be measured and rewarded by external sources, this habit can
still be reinforced by internal measures and rewards (Ahmed et al., 1999).
Risk Taking. Creativity involves being comfortable with taking risks and using them as
learning opportunities (Ahmed et al., 1999). Some of the ways people can learn from taking
risks, are to seek external feedback to explore a range of ideas plus to examining failure (Ahmed
et al., 1999). Interior designers can learn from past failures, peer critiques, and sharing
alternative solutions with their peers.
Self-Evaluation Skills. Both goal setting and risk taking require the individual to be able
to reflect on their experiences to maximize the learning potential from the activity (Ahmed et al.,
1999). Learning to self-evaluate is one of the most important skills for becoming a continuous
learner; because it is how we measure effort and reward success(London & Smither, 1999). It
gives a framework to make goals for the future, reflect on what happened, and make a
commitment to continuous improvement. Another important skill that is learned by practicing
self-evaluation is the ability to distinguish between good ideas and bad ideas (Williams, et al.,
2010).
When a transitional point or the end of a project is reached, it is a good idea to evaluate
outcomes. This gives a structured opportunity to reflect on what was helpful and what is hurting
success before continuing forward. Oftentimes, it is easy to get stuck on the negative elements
(Surry & Roth, 1999), and feedback that is overly negative is less likely to be received (London
& Smither, 1999).
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Giving structure to self-evaluation is one way to ensure the evaluations will look at both
positive and negative aspects. An example of one way to evaluate is a start, stop, continue
format. Start is a chance to offer suggestions that could improve the project for the next time or
as it progresses. Stop is a time to reflect on ways the project is not working or has already failed.
Continue focuses on aspects of the project that are going well or could be used in future projects.
Have students take some time to evaluate their performance on the book stacking activity.
Have the students work with their teams during the evaluation. Have each group share one thing
they have learned from this project, and how it will help them on future design efforts.
Model Two: Reducing Internal Barriers
Interior design projects come with a multitude of requirements and biases from the
clients, users of the space, and the designer’s past work. When the complexity of creative
problems is paired with a multitude of biases, there is a large probability for errors (Mumford et
al., 2006). The biases that interior designers and their clients bring to the project need to be
recognized, or the design could suffer from creative errors (Mumford et al., 2006). This model
focuses on how the creative process is prone to errors from internal barriers (Mumford et al.,
2006), and offers strategies to recognize and overcome those barriers.
Project Green Activity
Students are to be given minimal instructions, and they will need to be given this project
before receiving information about internal barriers. The premise of this activity is to see if the
students create internal barriers on a project with minimal instructions and a leading title. The
project is administered in this manner, to allow the greatest chance for their project to be affected
by errors in their creative process. When projects have minimal restrictions, students look for
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additional information to reduce the scope of project options (Surry & Roth, 1999). There is an
increase in errors when the creative problem exceeds the capacity of the solver (Mumford et al.,
2006).
Students are to be given the project green instruction sheet (Appendix B) and informed
they will have five minutes to present their project at the next session. Refrain from giving
students more information or guidance than the information provided on the project instruction
sheet.
Project Presentations. The first part of the reducing internal barriers model is to have
the students present their project green presentations. Each student should be given five minutes
to present their projects. Instead of a traditional critique of the presentations, the students will
make notes of any similarities in the other student’s work or anything that stood out about
someone’s presentation. The students will discuss the projects at the end of all the presentations
instead of individually between each one.
Lesson Summary. The instructor should lead an open discussion with the students, and
ask them to share anything they noticed about the projects. One way to start the conversation is
ask if they noticed any reoccurring themes between projects. If so, why were there common
themes in response to such an open-ended project?
The research posits most of the students’ projects will attach value to the word “green”
appearing in the title of the project and therefore incorporate green into their projects. This
prediction is based on the creative errors of fixation, over analysis of idea implications, and
illusory correlation (Mumford et al., 2006). In other words, project titles usually have a
connection to the project, so the students assumed the project needed to have a connection to
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green. The color green was chosen because in the field of interior design it carries the extra
weight of being associated with environmentally conscious design. False constructs can emerge
from the most innocuous places, but with practice one can learn to identify them (Mumford et
al., 2006). In this activity, students experience where barriers can come from on a small,
accelerated scale. This is a good time to examine a couple of different psychological
experiments, and what skills can be learned from them to identify internal barriers.
Stroop Effect
The Stroop effect (Appendices C & D) is a commonly explored phenomenon that has
stood up to 90 years of testing and exploration (Scarpina & Tagini, 2017). The classic version of
the Stroop effect is naming the color a word is printed in. This will render a slower performance
and have more errors, than naming the color of a control word (MacLeod & MacDonald, 2000).
This deceptively simple demonstration of selective attention has led to multiple modifications
and reiterations of the original experiment to expand the understanding of the Stroop effect
(Scarpina & Tagini, 2017).
Continued research has revealed that for the vast majority of the population, reading is a
more practiced and thus a more automatic process than identifying color (Scarpina & Tagini,
2017). This explains why it takes most participants longer to successfully identify the color of
text when it is incongruent with the word of the text (MacLeod & MacDonald, 2000). Clinical
investigations of the Stroop effect have shown that patients with frontal lobe damage have
impaired performance on Stroop tasks, which researchers attribute that to the role the frontal lobe
plays one focused attention (MacLeod & MacDonald, 2000).
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Clinical data also shows that performance of the Stroop task requires executive processes
for the participant to continuously block the automatic process of reading (Scarpina & Tagini,
2017). This is further supported by the investigations of negative priming, which is the increase
in errors and delayed responses caused by needing to ignore a stimuli that matches the previous
correct response (MacLeod & MacDonald, 2000). This research branching from the Stroop effect
has played an important supporting role in the dual-process view of selective attention. Selective
attention is how relevant information is emphasized and irrelevant information is discarded.
Having control over our attention processes, or at least an awareness of them, can help
designers find their own internal barriers. To experience the Stroop effect, have students find a
partner, administer and compare the time of the Stroop task for each other using the provided
cards (Appendices C & D) and a stopwatch. This is done by having each student first read
through the cards where their color matches what is written (Appendix C) and then the
mismatched set (Appendix D). Times should be recorded by the student’s partner, and time
compared once the students have tried both sets.
In a study, creative participants did not possess an ability to overcome cognitive conflicts
during mismatched Stroop tasks (Zabelina & Robinson, 2010). The creative participants instead
displayed having greater flexibility of cognitive control by switching between automated
processing versus control processing. This is to say that people with high creativity have learned
when to allow automation when it is beneficial, but they will change to a more controlled process
when it fails them. This lends to the idea that as interior design students are able to identify
internal barriers, they would then be able to shift their thinking when automation no longer
serves them.

NURTURING CREATIVITY & INTERIOR DESIGN INNOVATION

32

9-Dot Puzzle
This next activity demonstrates by using puzzles how interior barriers can stand between
an interior design student and finding the best solutions for their future clients. In engineering,
several puzzle-based seminars for undergraduate students have demonstrated success (Costa,
2017). Engineering students solve puzzle problems with pieces “in the form of user/customer
requirement, technological constraints, professional or industrial codes, and market
realities” (Costa, 2017, p. 2). This is very similar to the way that interior designers must create
spaces that fulfill the needs of the end users, clients, building codes, ADA compliance, and the
physical constraints of the space. Because of these similarities, interior design underclassman
would also benefit from puzzle practice. Puzzle-based learning is designed to encourage creative
thought and solutions (Costa, 2017).
The student can learn much about puzzle solving by examining the 9-dot puzzle
(Appendix E). The rules are simple: connect all nine dots, using no more than four straight lines,
without lifting the pencil from the page, or retracing the lines (MacGregor, et al., 2001). It is
impossible to come up with a solution when the problem is not understood. So, the class will
take a moment to define the problem by examining what can be learned from the problem
parameters. First, all nine dots must get connected. This means that each dot must be canceled by
having a line run through it. Second, no more than four lines may be used. This means that there
will be no more than three opportunities to change direction. Third, lines must be straight. This
restricts the kind of lines that can be used to exclude curved lines. Fourth, the pencil cannot be
lifted from the paper. All the lines made will need to connect, at the turning points. Lastly, lines
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cannot be retraced. Each line will be unique, eliminating the ability to return on the path already
established.
Have the students take a moment to explore solutions for the 9-dot puzzle. By having the
students explore the puzzle in a naive state, they can experience the difficulty of this puzzle.
Once knowledge of solutions and explanation of difficulty has been revealed, they cannot
unlearn that knowledge to experience this puzzle in a naive state. If any student has knowledge
of the puzzle’s solution, they should be asked to keep the solution secrete for the time being. If
the students encounter obstacles as they are exploring the puzzle, they should question if their
obstacles go against the rules of the puzzle.
Solutions. After this time is up, the instructor reveals the first solution (Figure 1). When
studying puzzle-based learning, one important definition to a puzzle is that it only has one
correct answer (Costa, 2017). In the formal research studies of the 9-dot puzzle, the answer
shown in Figure 1 is the correct answer (Danek et al., 2016). Some puzzle variations specify to
solve it with exactly four lines.

1

9-Dot Formal Research Solution.

Figure 1
9-Dot Formal Research Solution

Note. An arrow shape connects all the points using 4 lines.
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This puzzle was first published and credited as a classic puzzle in 1914 and has been
found across multiple languages (Sarcone, n.d.). This makes for a variety of presentations, with a
few having ambiguity in the directions. In researching this puzzle, the researcher came across
wording of this problem as “using four lines or fewer” (Bay Area Discovery Museum, n.d.) and
“no more than four line” (MacGregor, et al., 2001, p. 17). There are three additional solutions
(Figure 2) that fulfill the requirements based on this version of the instructions (Sarcone, n.d.).

2

9-Dot Alternative Solutions.

Figure 2
9-Dot Alternative Solutions

Alternative Solution A—Lines do not have to travel through the center of each dot.

Alternative Solution B—The paper does not exist only as a flat plane.

Alternative Solution C—Fold the paper to align the dots with each other.
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Alternative Solution A (Figure 2) is an interesting solution, because it solves the problem
very similarly to the formal research solution (Figure 1). Both solutions extend beyond the grid
established by the arrangement of dots. Alternative Solution A (Figure 2) is able to reduce a line
by taking advantage of the space the dots and lines take up when represented on paper (Sarcone,
n.d.).
The last two alternative solutions, B and C (Figure 2), are achievable when the puzzle
space is manipulated away from being a flat sheet of paper or a two-dimensional plane (Sarcone,
n.d.). Alternative Solution B (Figure 2) takes the flat surface of the paper, and reimagines the
puzzle existing on a sphere, like the planet Earth, or rolls the paper it into a cylinder (Sarcone,
n.d.). Both the surface of a sphere or a cylinder allow one straight line to pass through all nine
dots (Sarcone, n.d.). Alternative Solution C (Figure 2) folds the plane until all nine dots are in a
row, thus being solved by drawing one line thought all nine dots (Sarcone, n.d.). Figure 2
alternative solution C demonstrates how the paper needs to be folded to accomplish this feat.
Across studies where solvers were given no hints, it is rare to have participants
successfully solve the 9-dot puzzle; some studies report 0% success without hints (Danek et al.,
2016; MacGregor et al., 2001). Even once participants were instructed to look outside of the
implied box, many still fail to find a solution (MacGregor et al., 2001). This has led to almost a
century of research regarding why this particular puzzle is so difficult (Danek et al., 2016).
Research has speculated for what made this puzzle so difficult: the square shape implied by
Gestalt principles, relying on “connect the dot” previous experiences, and a lack of feedback for
an attempt’s correctness (MacGregor et al., 2001).
Research supported the theory that the 9-dot puzzles required multiple intuitive leaps and
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several modifications to false assumptions that strayed from initial biases of the solver (Danek et
al., 2016; MacGregor et al., 2001). Current research supported four construct boundaries that
need to be relaxed in order to solve the puzzle (Danek et al., 2016). One boundary was drawing a
line that extended past the imaginary square, but this created a very large search space (Danek et
al., 2016; MacGregor et al., 2001). Secondly, the solver must discover to turn on points without
dots, called “non-dot-turns,”as well as the number of them. Third, there was the idea of an apex
dot, in that needed to be passed through with multiple lines. All three of these constraints seemed
counter-intuitive to finding a solution to the puzzle, because they involved actions that do not
cancel new dots (MacGregor et al., 2001). Solvers also needed to have the ability to visualize all
four lines, before they were drawn, so they could choose a proper starting point (MacGregor et
al., 2001).
Thinking creatively is a complex process that involves problem-solving (Costa, 2017).
Neuroplasticity ind the brain is continuously reorganizing itself based on input (Sousa, 2011).
Puzzle work on a regular basis will develop creative thinking skills by improving problem
solving and reducing censored thinking.
Internal Barriers
The students have been guided through experiences with well-studied internal barriers,
and they have participated in discussions about them. The creative process and complex thinking
is very susceptible to errors (Mumford et al., 2006). By learning to recognize creative thought
errors and engage in error management strategies, creative performance can be improved
(Mumford et al., 2006). Simply put, interior designers need to learn to recognize internal barriers
and learn strategies to implement when they occur. Experienced, successful creative people have

NURTURING CREATIVITY & INTERIOR DESIGN INNOVATION

37

shown an increased ability to know when automatic processes are working in their favor, and
when thinking processes need to change to gain more creative results (Zabelina & Robinson,
2010).
Identifying Internal Barriers. The first step is being able to identify what is in the way
of problem-solving. In one study, researchers identified 35 creative thought error types that can
happen across five different mechanisms and eight different cognitive processes used in creative
problem-solving (Mumford et al., 2006). For simplicity, this section will focus creative errors
based on the five mechanisms identified and how they relate to interior designers: capacity,
expertise commitment, simplification, over-complication, and idea reaction.
Capacity. Errors in capacity stem from the brain only being able to process so much
information at a time (Mumford et al., 2006). That capacity is reduced when a person engages in
complex thinking required for creative endeavors. However, this does not mean that a person has
no control over the information they are receiving. Executive control processes, like attention,
are also known as metacognitive skills, because they can be intentionally regulated, by becoming
aware of the thinking processes (Hoy, 2010). Capacity errors can be looked at as system shortcuts the brain makes when faced with large load tasks (Mumford et al., 2006). The major culprits
in capacity errors are relying on easily accessible information, instead of searching for
information that would be a better fit, and eliminating ideas or combinations before taking the
time to explore them as new viable ideas.
This could happen at any phase of the interior design method, but would be most
detrimental in the programming and schematic phases. In the programming phase, an interior
designer could rely on easy attemptable knowledge, instead of researching more specialized
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information related to a project. During the schematic phase, ideas are likely to be discarded
before they can be fully developed and explored as a solution to the clients’ needs.
Expertise Commitment. Knowledge and creativity share an interesting relationship. Both
high and low levels of expertise can impede creative thought, which can be attributed to the kind
of errors that come with expertise (Mumford et al., 2006). Creative thought is best supported by
an intermediate amount of knowledge. A few examples of expertise commitment errors are
discounting critical information when it does not align with existing goals and assumptions,
favoring existing concept relationships instead of exploring alternate casual relationships, and
keeping rigid categories of information instead of integrating new information.
As interior designers enter the work force, they do not have past experiences that inhibit
the creative process. As they gain more experience, however, they can become reliant on
solutions that have worked for previous projects. This can lead to a complacency in design,
because it is easier and faster to rely on those habits that have led to success than it is to create
new habits. This can leave the designer stuck in past processes instead of developing new
solutions, that could work even better.
Simplification. Strategies used to cope with the high capacity demands of the creative
design process can lead to an over-simplification of the problems, and leading to additional room
for error (Mumford et al., 2006). Students could have encountered some of these kinds of errors
while they were working on project green. Some errors, unique to creativity, that branch from
simplifications were isolation, fixing, and overemphasis on tangible facts (Mumford et al., 2006).
Isolation is when projects are broken into smaller parts and inhibit possible relationships. Fixing
happens when elements of a project are assumed to be unchangeable and limits the generation of
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ideas. Overemphasis on tangible facts happens when objective information is favored over
implied relationships.
Large interior design projects are often worked on in teams. This can easily lead itself to
breaking a project into smaller projects that are often worked independently of each other. If
teams do not meet often enough to compare work and discuss how the spaces relate to each
other, creative opportunities to build those relations may be lost.
Over-Complication. Much like over-simplifying, over-complication can lead to creative
error thus making a creative problem more complicated. These complication errors can come
from a number of places; such as long extended searching for information that limits time for
organization and integration of information, rigid categories of familiar information that restricts
the combination of concepts, and inclusion with over analysis of loosely related concepts that are
unlikely to result in a useful outcome (Mumford et al., 2006). Interior designers are most likely
to encounter these errors in the programming phase of a project, because this is when designers
take time to gather related information and to interview clients and users of the space. On
occasion, too much information is gathered and an attempt is made to use all of it.
Idea Reaction. Idea reaction errors can occur due to the over-estimation and overoptimism about the successfulness of a new idea (Mumford et al., 2006). Idea reaction is tied to
emotions and therefore has polarizing errors that can come from either side. Many ideas will be
thrown into the garbage before they get a chance and others will be tried that are doomed to
failure.
Idea reaction can be one of the reasons designers can hold onto that excess information
that was gathered. Being over optimist about an idea sparked during information gathering, can
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make the designer ignore better ideas. Some idea reaction errors relate to risk minimization by
failing to commit or rejecting novel ideas prematurely (Mumford et al., 2006). Fears can get in
the way when it comes to taking creative risks.
The class should make a list of barriers they have encountered while working on interior
design projects. The students should discuss and categorize the list barriers as creative errors.
This will give the student a chance reflect how creative errors may have caused internal barriers
in their personal experiences. The students may even find proposing strategies to overcome these
barriers,
How to Overcome Internal Barriers. Many of the barriers that have been mentioned,
are at odds with each other. This is because many of these errors can manifest in different ways.
Being aware of internal barriers is only one step in learning how to overcome them. Armed with
information about internal barriers, it is time to explore implementable strategies to overcome
them. There will even be an opportunity to practice some of these solutions further in the next
model. At this point, the focus will be on a few techniques and tools that can be incorporated into
the creative process of interior design.
Using Technology. Technology can reduce internal barriers and creative thought errors
that emerge from risk minimization. Technology is a great tool that can be used when exploring
ideas that might fail (Vaidyanathan, 2012). The project can be saved in its current state, and
multiple solutions can be explored. This exploration ensures that the project is not ruined by
committing to an idea too early and allows the creator to visualize multiple options without
committing prematurely to a concept.
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Identify Extraneous Restrictions. Time needs to be taken to examine the actual scope
and possible restrictions of a project. Are restrictions being carried over from a previous project?
Did an initial vision of the project prevent alternatives from surfacing? When one takes the time
to talk out loud about their thinking process, it could reveal where errors in the creative thought
process are happening (Mumford et al., 2006).
Looking From a New Perspective. The executive neural network works as an automatic
filter so as to not overwhelm the brain (Hoy, 2010). One can learn to disrupt this automatic
process, and make it a controlled process (Zabelina & Robinson, 2010). This could be
accomplished by looking from a new perspective literally or figuratively. Sometimes, more
information can be seen from viewing images upside down. This works by making the process
less automatic (MacLeod & MacDonald, 2000) and allowing details to become more apparent.
Other times, we can use other people from different backgrounds to evaluate ideas (Johansson,
2006). Learning how to look at things from a new perspective will be explored as divergent
thinking in the next model.
Get Physical Exercise. When designers find themselves blocked, it could be they are
being restricted by recently activated associations (Mumford et al., 2006). Taking a break from
working on mentally taxing activities, can allow the brain to restore and relax those associations
and can lead to a sudden breakthrough. One way to accomplish this could be to engage in
physical activity. Research has shown physical exercise improves concentration and formation of
new ideas and allows us to take a break and return (Sousa, 2011). Studies even show a
connection between contemplative whole-body movement and enhanced cognitive flexibility,
which is important for creativity (Ben-Soussan et al. 2015).
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Model Three: Divergent Thinking
In this model, the focus is on other methods of thinking or divergent thinking. Learning
alternate methods of thinking will allows new ideas to emerge that may have been missed and
teaches skills for to looking at problems from a new perspective.
Six Thinking Hats
Bono (1999) broke down the way people think and gave them alternatives. He first did
this with his proposal of lateral thinking. Thinking often can be categorized in two ways, vertical
and horizontal. Vertical thinking is a step-by-step process that leads to the implementation of
every idea. Putting every idea through the implementation phase can be very time consuming.
The opposite of that process is horizontal thinking. Horizontal thinking is the creation of many
ideas with little follow-through. Lateral thinking involves embracing both of these thinking
strategies and combining or creating many ideas with actual implementation plans. This evolved
into a larger blueprint for thinking of the six thinking hats. Breaking up the thinking processes
can highlight which errors are being experienced. However, it should be kept in mind that
breaking a project into pieces without exploring their relation is another kind of creative thought
error (Mumford et al., 2006).
Creative Cap Committee. This activity requires six volunteers who are each going to act
as one of the thinking hats. Provide students with descriptions of each of the hat’s thinking style
and the volunteers with a few examples of things each would say. These six volunteers are going
to act out a meeting where they will discuss implementing their thinking strategies into the
interior design method. The remaining students try to label each volunteer’s thinking hat. This
can be done without interrupting the hat-discussing by folding card stock in half to make paper
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placards in corresponding colors to the hats. The students can rearrange the placards as the hats
are discussed.
The White Hat. This is the time where the focus is entirely on facts and figures (Bono,
1999). Take time to assess known information, needed information, missing information,
remaining questions, and how to gather more information. There is no judgment on the
information gathered at this point. The white hat being void in color represents the nonexistence
of feelings and opinions at this point in the journey. Students can pretend to be a computer if that
makes it easier. Facts need to be verified before they can be used as the basis for continued
thinking. There are a lot of believed facts masquerading as checked facts. This style of thinking
is disciplined and can provide direction. A few examples of white hat phrases are “Programming
can provide a solid base for interior designs,” “Can you verify that?”, and “We need to refrain
from judging, until all the information is collected.”
The Red Hat. This is a time to focus on intuition and emotions, in other words feelings
(Bono, 1999). During this phase, there is no need to justify feelings; only to state how feelings
are affected. The need to justify feelings would suppress emotions that might not be able to be
validated. Keep in mind, this is not the time to change feelings, only to express them. Often,
emotions and feelings get a bad reputation when it comes to thinking. This really only happens if
they are left in the background because, whether acknowledge or not, they will affect the
outcomes. Lastly, it is important to express exactly what/how is being felt. A few examples of
red hat phrases are “I feel confident about moving to the next phase of planning,” “I am not sure
why, but I have a hunch this will work,” and “I would like to take a minute to assess our feelings,
before we continue with that idea.”
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The Black Hat. This hat focuses on being cautious and careful (Bono, 1999). This stage
stops pursuing ideas that are dangerous, unprofitable, etc. To get the most out of an idea, the
black hat must be used thoroughly because it will aide in assessment and design of the final idea.
Assessment helps determine if the idea should continue or not. The design part comes from
improving on weaknesses proposed as concerns during this part of thinking. This stage is not an
invitation to start arguments, merely a time to present parallel concerns that can be addressed at
later hats. A few examples of black hat phrases are “Should we continue to explore this idea?”
“Are we sure this design is ready to move to the next planning phase?” and “I think we should
assess the dangers of pursuing this suggestion.”
The Yellow Hat. This hat helps provide balance for black hat thinking by making time for
optimism (Bono, 1999). This is a time to be “speculative-positive," ensuring the value in an idea
will be found. This thinking should still be based in logical/realistic thought because if this tool
is used to over fantasize an idea, it can be dangerous by not giving realistic pros, leading back to
red hat thinking. Sometimes, it may be a struggle to come up with a positive for a new idea;
remember the most creative ideas are the ones that have not been pursued yet and may not be the
easy path. A few examples of yellow hat phrases are “This is not the time to be cautious. We
need to focus on the possibilities that comes from exploring multiple solutions during schematic
design,” “Can we table negative thought for a moment, so we can focus on positive outcomes?”
and “I know this idea sounds impractical, but can we think about possibilities instead?”
The Green Hat (Creative Thinking). This hat embraces techniques to cut across patterns
instead of following the same route over and over (Bono, 1999). Doing this creates the
environment for aha moments. Because the green hat is a symbol of growth, it is a time to
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explore alternatives that go beyond the obvious solutions. A few examples of green hat phrases
are “Instead of going with the first idea, can we take some time to look for alternatives?” “It is
too soon to move to design development. We need to take more time in schematic design to look
at alternatives,” and “I know that is standard, but could we take a minute to explode other
options?”
The Blue Hat (Control of Thinking). The blue hat is used to organize the other phases of
thinking (Bono, 1999). This hat considers the order of events as a project is overviewed. This hat
allows the user to define the situation and possibly develop alternate definitions of a problem.
The blue hat would focuses on areas for which the other hats need to be used. The blue hat
establishes focus and evaluates progress toward their goals. This is time to be detached, cool, and
in control as priorities are assessed and constraints are listed. A few examples of green hat
phrases are “I think we are developing this design prematurely. We need to return to schematic
design phase,” “We have spent enough time programming. We have the information we need and
can move to the next phase,” and “I think we are doing things out of order.”
Torrance Testing and Creativity
Torrance created two different tests of creativity, one tested verbal creativity skills and the
other tested visual (Kim, 2006). These tests are scored using three aspects of divergent thinking:
originality, fluency, and flexibility. Originality is measured by the percentage of participants who
come up with a particular answer. Fluency is the quantity of answers, and flexibility is the
number of categories the answers will fit into.
The next couple activities utilize Torrance’s tests, and explores some processes that could
improve creative output. These processes should facilitate more divergent answers. For both
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activities (Appendices F & G), students are asked to do the activity before and after coaching.
The first attempt will demonstrate the student’s natural ability as a benchmark. Then, students are
given instructions for a divergent thinking process. Lastly, students will reattempt the activity
using the divergent thinking process. This should help students explore if these strategies are
helpful for them.
Doodles. This activity is based on the visual divergent thinking test (Kim, 2006). Each
student is given two copies of the doodle activity hand out (Appendix F). For the first attempt,
students will have ten minutes to draw as many images as possible from the shapes on the
worksheet, in this case a series of squares. Students will then learn about a technique called
imaging.
Imagery Activity. Imagery is made up of two parts: imaging and imagining. Imaging is
the process of visualizing something that has been seen or experienced before (Sousa, 2011).
Imagining is the process of visualizing an idea that has not been experienced or previously seen.
Taking advantage of imagery activates mirror neurons in the brain (Sousa, 2011), but not all
people find they can manipulate images in their brain as easy as a physical facsimile (Hoy,
2010). Mirror neurons cause the brain to activate the same way the brain would, as if actually
experiencing or seeing (Sousa, 2011).
Students can make the most of this knowledge by visualizing new ideas based on seen
and experienced concepts. The more time that is spent on the image, the more details start to
surface. If students take the time to close their eyes and visualize a portion of their day, they will
see where this basic shape, for our purposed a square, shows up in all different places. Take
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another ten minutes and try the doodle worksheet (Appendix F) again. Take part of the time to
visualize a small part of a daily routine and see if the students find more uses for the square.
Coffee Cans. This activity is designed after the verbal divergent thinking test (Kim,
2006). Students will take ten minutes to come up with an individual list of alternative uses for a
coffee can, especially those that could be incorporated into interior spaces. The mind mapping
activity worksheet (Appendix G) should not be distributed until the second attempt at this
activity.
Mind Mapping Activity. Mind mapping, or brainstorming, can help students organize
their ideas and explore new ones (Hoy, 2010). This connects spatial relations with verbal words
to help establish relationships. This can help visualize how to get from a core concept to its
related parts. Several guidelines that will help one to brainstorm successfully: generate many
ideas, let wild ideas come out, build on other’s ideas, and do not pass judgment.
For reiteration, the student is given a mind map and a few ideas to help start the thinking
process. Think about what a coffee can is made of, what purposes it serves naturally, its
attributes, and shape. Use this information to start categories that the student’s ideas will form
from. Take 10 minutes to come up with as many ideas possible, highlighting those that could be
implemented into interior design. Compare the results to the first attempt.
Model Four: Crossing Disciplines
In this model, the students will learn about how several families financed an age of
innovation in Europe and ended the Dark Ages (Johansson, 2006). Students will discuss and
practice strategies that can be implemented to help find the intersection between disciplines.
Students can learn to harness the explosion of creativity that characterized the Renaissance Era.
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Intersectional Furniture
This activity will need to be completed in advance, so students will have the time and
resources required to develop their furniture design. Students can use the furniture activity
(Appendix H) to help them during their design process. Each student picks a discipline outside of
interior design and uses it as inspiration for a piece of furniture. Encourage students to take
advantage of the principles and forms from other disciplines to drive their design. Artists have a
long tradition of using the world to inspire their next project. Some examples of other fields are
industry, microorganisms, biology/nature, manufacturing, automotive, agriculture, technology,
and acoustics/sound.
Each student will present their creations, what inspired them, and how it influenced their
design. Students should have a visual component to share with the class to illustrate the design to
help them explain what they created. Some examples of visual components are sketches,
renderings, construction plans, or other design documents.
Lesson Summary. Throughout history, many fields of study have been innovated by
people who looked for connections between unrelated concepts. This project focuses on this
model’s theme by guiding the students to look for inspiration where different disciplines
intersect. It is based on a similar project done in a study by Tovey (2010). Tovey paired
engineering and biology students in a class focused on designing a project from those
intersections. Students gained a deep understanding about how biology can positively affect
architectural design.
If one examines historical interrelations of differing fields, they will find many examples
of individuals revolutionizing disciplines outside of their focus (Johansson, 2006). One of the
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famous example is Darwin’s theory of evolution. Darwin studied geology, not birds. He drew
birds as a hobby, while he was on his trip in the Galapagos to study rocks.
Medici-Effect. We can look back further in history to find additional examples. The
Medici family was a rich family of bankers in Florence who funded many creators from a range
of disciplines (Johansson, 2006). These creators were able to converge and exchange ideas from
their different areas of concentration. The patronage of this family and several others gave birth
to the innovation of the sixteenth century. We now refer to this time as the Renaissance because
of the great reawakening that happened for arts and sciences.
The Raise of Intersectional Spaces. The Renaissance was a time when people were
combining unrelated disciplines to move society forward. Since then, society has moved to
specialized fields, so individuals could gain more focused information as the fields expanded
(Johansson, 2006). These specialized fields have created barriers around a finite amount of
information. By reversing the trend of specialization, those barriers can be broken, beginning a
journey of new combinations. Innovative combinations are found when space is provided for
leaps in new directions to find surprising and fascinating fields and ideas that generate creative
solutions.
Breaking Barriers Between Disciplines
Many of the people we consider to be highly creative are those with low associative
barriers (Johansson, 2006). Associative barriers are assumptions made from a set of information
based on previous experiences and knowledge. For example, if one assumed the project green
activity must relate to sustainable design, they created their own associative barrier. Steps can be
taken to lower associative barriers. One such step is exposure to different cultures, which can
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include anyone from a different ethical view, socioeconomic class, profession, organization, or
geography. These are just a few examples, and there are many more ways someone's culture can
differ. Take time to listen and learn their views and break away from a comfortable network
(Williams, et al., 2010). Unique ideas can come from combining groups of people from unrelated
backgrounds. Group diversity can increase a group’s creative output (London & Smither, 1999).
A second way to break down barriers is to take time to learn differently (Johansson,
2006). This can help the learner break away from what a field already sees as valid. Formal
education teaches “the rules” of a field and can make the individual too focused on a particular
way of working (Johansson, 2006; Robinson, 2011). Taking time to learn independently from
formal education can break up these processes and allow the student to open up for new ideas
(Johansson, 2006).
Using a variety of tactics to learn more about a chosen field from unrelated sources can
allow learning, without getting stuck in the way that field is already thinking. One great tactic is
to try looking at the information or problem in a new way. This relates to some of the techniques
learned in the other models. Another tactic is to reverse assumptions.
Reversing Assumptions. This activity is not designed to help create new ideas, but to
help break free from preconceptions as one is working on a problem (Johansson, 2006). The first
step is to record the assumption. Next, write what the opposite of those assumptions would be.
Finally, take time to ponder how those reversals could provide meaning or purpose in a solution.
On occasion, this process will provide the individual with great insight that can lead to their next
idea. Here is an example that already exists as an established building solution:
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Assumption: Houses are on the ground.
Reversal: Houses are under the ground.
Meaning: Houses can take advantage of geothermal energy if they are underground.
Now, have the students work in their groups. The student groups will take a few minutes
to come up with some assumptions about design and interior spaces. Then, they will take some
time to come up with reversals and meanings for a couple of the assumptions their group
generated. Lastly, the groups share at least one of their examples with the class.
Guided Thought. Divergent thinking comes from creative minds making unusual
combinations. These unusual combinations are one of the ways that the intersections can be
found between unrelated fields (Tovey, 2010). Research has shown two primary types of random
creation: the aha moment and prepared mind discoveries (Johansson, 2006).
The aha moment happens all of a sudden when solving a problem (Sousa, 2011). This is
most helpful when a goal is in mind, but the solution/product is unknown (Johansson, 2006).
This phenomena happens when intense thinking is followed by a period of incubation.
Incubation is when a break is taken from actively trying to solve the problem. During incubation
the brain continues to work on a solution as one continues to receive unrelated new information.
At some point while the idea is on the back burner, all of a sudden something will spark the idea
that makes the aha moment happen (Sousa, 2011).
In contrast, prepared mind discoveries frequently happen when executing the scientific
method. When using the scientific method, one makes a hypothesis and then performs the
experiment. Examining the results sometimes supports the hypothesis, but other times it leads to
unexpected discoveries (Johansson, 2006). It is obvious in this type of setting when the results lie
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outside of the parameters. It has therefore been well documented over time that researchers have
found unintentional discoveries. This type of discovery is not limited to the sciences. Oftentimes,
companies set out with a product or target demographic in mind. As the company progresses, the
product can be adapted by other markets and repurposed for a different use. The company can
take advantage of this innovation.
A lot of this makes creativity and innovation seem like they are up to chance. Luck may
be a large part of creativity, but creative people can take steps and implement skills to improve
the odds (Williams et al., 2010). Taking advantage of quantity and learning skills to finesse the
discovery of combinations, can lead straight to the intersection of creativity and innovation
(Johansson, 2006). Taking time to write down ideas, is important because it is impossible to
know when a great idea might strike. It is also a good idea to review notes later, as it could
inspire the next best idea.
When stuck trying to solve a problem, a couple of strategies may spark inspiration. One
was used by Edgar Allen Poe when he would start to write a new story (Johansson, 2006). He
would pick a few words randomly from the dictionary. He would attempt to find a common
thread to connect them all and spark him to start writing a new story. If the first set of words was
not fruitful, he would repeat this practice of picking and writing until it sparked inspiration.
Michael Michalko, an expert in creativity, has a more physical approach to finding
random combinations (Johansson, 2006). He calls this a thought walk. When working on a
problem or sprouting an idea, take a stroll outside, through an office, or anywhere else
convenient. Randomly pick up, note, borrow, photograph, sketch, or purchase items that catch
the eye while on the walk. Describe the characteristics of each word or item that was generated
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during a walk. See how these characteristics can give a new perspective or connection to the
problem.
Random Combinations. The next activity is going to combine skills from each of these
great thinkers’ processes. Get some creative juices flowing by finding a connection between two
random concepts. For this activity, the concepts of “reclaimed materials” and “bathroom” have
been selected. Students can use the prepared mind discovery activity worksheet (Appendix I) to
guide them during the thinking process. The students’ job is to explore characteristics of these
concepts. Then, find the way these concepts could be connected to make a fixture, finish, or
other design decision for an interior design project. Give the students 15 minutes to come up
with an idea. At the end of the time, students should share their best idea.
Capture the Explosion
Over the course of this model, many skills and methods for generating ideas at the
intersection of disciplines have been discussed. The major issue with working between fields can
mean little support or no support from peers (Johansson, 2006). This can lead to a lot of risk and
possible failure but should not discourage students. The best strategy to succeed is to actively
generate many ideas. It is still important to balance the quantity of ideas generated with taking
time to explore several options (Bono, 1999).
Always allow time to evaluate work, making this time a part of productively (Hoy, 2010).
Just because an idea is not successful, does not mean it is a waste of time. It is especially
important to learn from failures and take time to reflect upon how they can improve a design
(London & Smither, 1999). This is one of the reasons that learning a self-evaluation techniques
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are so important. This ensures that not all resources are exhausted on the first idea. If the idea
does not pan out, recovery may be a challenge (Mumford et al., 2006).
Comprehensive Project. With the final project, the student should take this opportunity
to utilize the knowledge they have learned over the four models. Each team will be provided
with 10 popsicle sticks, a stick of hot glue, a hot glue gun, and a utility knife. The teams will then
have 30 minutes to plan and construct the tallest tower they can. Towers must be free standing
for 30 seconds. Each team will then present their tower and take ten minutes to explain what
skills helped them construct their tower. Students can use their presentation time to discuss
research, planning strategies, inspiration, challenges, and other learning experiences.
The objective of this project is for the students to explore and implement the processes
they have learned over the four models. Their presentations are a chance for the students to
demonstrate what has been learned and how it can be implemented into the design process. This
is also one way to get student feedback on the courses immediate effectiveness. Upon completing
the four models, the interior design students are equip with the skills to enhance creativity as
they continue their education.
Analysis
Creativity is a complex set of skills that can be taught by breaking the skills down into
individual components (Ambrose, 2010). These individual components give students the chance
to practice the different steps in creativity, which they will be able to transfer (Sousa, 2011) to
future interior design projects. The different models for teaching creativity are based on the four
principles of creativity: mastery of a discipline, reducing internal barriers, encouraging divergent
thinking, and crossing disciplin boundaries.
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Mastery of a discipline works by giving the individual confidence to use the tools at their
disposal (Ambrose, 2010). This allows for the individual to experiment with those tools, and
make intuitive leaps. The benefit of having mastery of discipline is the confidence it can give the
individual. However, as a person becomes overly familiar with their tools, it can lead to
complacency, because of the creative errors associated with high expertise (Mumford et al.,
2006). That is why mastery of a discipline needs to be paired with reducing internal barriers and
fostering divergent thinking.
Reducing internal barriers works by encouraging students to trust their own intuition,
providing a positive environment for creativity, and stressing the importance accepting of
different ideas (Hoy, 2010). Students can practice identifying and reducing internal barriers by
working on puzzles to improve creative solutions (Costa, 2017). By working on restrictive
problems, the student is forced to solve problems in ways they might not have tried as their first
attempt, due to internal barriers.
Encouraging divergent thinking allows students to experiment with ideas instead of
always sticking with their first idea. Technology has aided in making this a more valid option for
projects. Students do not have to worry about messing up their entire project by trying a different
iteration of their designs (Vaidyanathan, 2012). The negative aspect with divergent thinking is
that time and resources are devoted to multiple ideas, instead of one (Johansson, 2006). This can
create multiple subpar iterations instead of one well executed idea (Mumford et al., 2006).
Because of the negative aspects of divergent thinking, it needs to be balanced with learning to
converge. This is the process of picking from a multitude of ideas or combining a few of them.
This can be a difficult skill to master. The literature indicated that this part of the process relies
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on luck and intuition (Johansson, 2006). It is important to remember that the path to success may
be littered with failed convergent decisions.
Crossing disciplinary boundaries allows for an outsider perspective on information that
has been traditionally viewed by a like-minded audience (Johansson, 2006). As history has
demonstrated, this can spark innovation. The other side is a different discipline can be hard to
navigate as an outsider (Johansson, 2006). Guided thinking exercises allow an individual to
practice thought patterns, that they typically would not (Williams et al., 2010). This skill’s
benefit is that it also helps encourage divergent thinking. This skill can be hard to practice alone,
because setting up the activities can succumb to one’s biases (Mumford et al., 2006). However,
engaging in these exercises can aid when stuck on problem-solving endeavors.
Research has shown over time that providing a variety of activities and levels of
engagement is most effective at teaching new skills. The levels of Bloom’s taxonomy
demonstrates that there are many steps to acquire new knowledge (Sousa, 2011). To create is the
highest level of thinking. Before someone can create, one must remember, understand, apply,
analyze, and evaluate.
Chapter 5 will examine how this four-part course answers the research questions. This
next chapter will also reinforce how the research supports these models. The researcher will
discuss limitations of the study, and what this study means for future research.
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Chapter 5: Conclusion
Discussion
According to current studies in neuroscience and learning theories, creativity can be
actively taught and encouraged through proper effort. Innovation requires similar skills to
creativity but surpasses creativity by being revolutionary to a discipline. Four major ideas kept
resurfacing among different resources on how to teach creativity. From these ideas, principles
were found that stood as the basis for a four-model method of teaching interior design creativity.
A visual summary of the four models can be found in Table 1. The table reviews which topics
and activities are covered in each model. Table shows supporting principle(s), topics and
activities, a brief summary, materials needed, and supporting literature for each section of the
models. Lastly the model highlights the benefits and limitations of each model.
The first idea to surface was to encourage mastery of skills related to the creative process.
Bloom’s taxonomy placed creativity at the highest level of thinking. This means that mastery is
required for creative works. A person needs to have mastery of skills, techniques, materials, and
the creative process to have creativity (Ambrose, 2010). From this, a learning model was created
that would foster mastery for interior designers.
Fostering mastering can be imagined as never-ending spiral continuing to spread outward
as knowledge is gained (Figure 3). This is a process of continuous learning that interior design
students need to learn to be comfortable with. In model one, the students will be led through the
process of gaining comfort working with others, the interior design method, and self-evaluation.
Students will even participate in a discussion about how to establish habits, early in their design
career, to make continuous learning a lifelong commitment.
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Table 1
Model Summaries
Model

F
o
s
t
e
r
I
n
g
M
a
s
t
e
r
y
R
e
d
u
c
I
n
g
I
n
t
e
r
n
a
l
B
a
r
r
i
e
r
s

Section

Associated
Principle(s)
Fostering mastery

Team
introductions

Reducing internal
barriers

T
H

I
N
K

I

• Animal groups
• 3 truth 1 lie
• Book stacking

Book stacking

Fostering mastery

• Interior Design
Methodology
• Book stacking with
plan

Continuous
learning

Fostering mastery

• Habits of
Continuous
Learning
• Self Evaluation

Project green

Fostering mastery
Reducing internal
barriers

Stroop test

Reducing internal
barriers

9-dot puzzle

Reducing internal
barriers

Summary
Being silly in front of others,
creates comfort to express ideas
and is a needed skill to work in
groups

Materials

• 9-dot puzzle

Reducing internal
barriers

• Identifying barriers
• Solutions to
overcome barriers

Fostering mastery

• 6 thanking hats

Divergent thinking

• Creative cap
committee

6 thinking hats

Reducing internal
Torrence testing barriers
and creativity
Divergent thinking

• Imaging/Doodles
• Mind Mapping/
Coffee Can

N
G

Surry & Roth, 1999
Zabelina & Robinson, 2010

• Stopwatch
Exploring the importance of
mastering a skill, in this case
planning

• Collection of books

Mumford, et al., 2006

• 2 sheets of paper per
group
Learning to use limited resources
wisely by picking 1 plan to execute • 1 copy of Appendix A
1 per group

Piotroski, 2008

Learn skills that help students
strive toward mastery

Ahmed, et al., 1999

Surry & Roth, 1999

London & Smither, 1999
The importance of task motivation
and self improvement

Cons

• Becoming more
familiar with the tools
and skill makes freely
exploring them easier

• Very high levels of
expertise can get in the
• Self evaluation is an
important skill that can way of creative
thinking
be implemented to
learn from successes
• People can get hung up
and failures
on over gathering
information and waste
• Interior design method
capacity resources
creates a work flow
that makes exploring
possible solutions
easier

Mumford, et al., 2006
Surry & Roth, 1999
MacLeod & MacDonald,
2000
Scarpina & Tagini, 2017
Zabelina & Robinson, 2010

Costa, 2017
Learn how working on puzzles can
• 9-dot puzzle worksheet
improve creative thought
Appendix E
Danek, et al., 2016
Explore and experiences the
barriers caused from the 9-dot
puzzle

Pros

Williams, et al., 2010

• Way to visually present MacGregor, et al., 2001
solutions Figure 1 & 2
Sousa, 2011
Ben-Soussan, et al., 2015

Listing barriers the students have
come into in the past
Internal
Barriers

Supporting Sources
Mumford, et al., 2006

• Slip of paper per each
student

• Project Introduction Have students experience a project • Project green
that can mislead them into
worksheet Appendix B
• Project Wrap up
additional restrictions
provided to students in
advance
of matched stroop
• Set
test cards per pair
Show on a short term scale the
Appendix C
restrictions the brain can have
• Stroop Test
based on how information is
• Set of mismatched
presented
stroop test card per pair
Appendix D

Fostering mastery

D
I
V
E
R
G
E
N
T

Topics

Hoy, 2010
• A projector, white
board, or flip chart that Johansson, 2006
all students can read
Mumford, Et al., 2006
the list of barriers
Posing potential solutions for those
Vaidyanathan, 2012
barriers
Zabelina & Robinson, 2010

• Practicing encounter
• Barriers can be hard to
barriers will make
notice and identify
them easier to identify
• Being able to identify a
People
can
learn
barrier will not always
•
strategies to overcome
lead to a solution to
their barriers with
overcome it
practice
• People can become
fixated on looking for
• Practicing restrictive
puzzles can improve
barriers and waste
creative output
capacity resources

Learning to identify what kind of
creative error is being made

Observing how the different
aspects of each colored thinking
hat interacts and what role they
pay in decision making and the
Interior Design method

• Colored hat
descriptions printed for Bono, 1999
each student
Mumford, et al., 2006
• Colored hat examples
phrases 1 copy per
each hat

• Stopwatch
Showing different ways of
thinking through a series of guided • Doodle activity
worksheet Appendix F Kim, 2006
thought activities
2 per student
Hoy, 2010
Practicing brainstorming and
• Blank paper
imaging
Sousa, 2011
• Mind mapping activity
Testing different thought exercises
worksheet Appendix G
1 per student

• Having a variety of
ideas increases the
chances that one will
be good

• Could spend time
fixated on doing the
“right process” instead
of doing what works

• Increases chances of
seeing problem from a • Coming up with a
new perspective
variety of ideas can be
taxing, and it is even
• Learn a multitude of
more taxing to explore
way other people
them
process ideas, so the

student can experience • Divergent thinking
what works for them
requires learning to
converge and select the
• Improvements in
best options, some of
divergent thinking are
this relays on luck
measurable and
therefor encouraging

Experience looking for inspiration
in unexpected places
Divergent thinking
Intersectional
furniture
C
r
o
s
s
i
n
g
D
i
s
c
i
p
l
i
n
e
s

Crossing
disciplines

• Project Introduction Practice navigated and researching
a field different from their
• Medici effect
concentration

• Crossing discipline
furniture design
Johansson, 2006
worksheet Appendix H
provided to students in Tovey, 2010
advance

Learn about historically significant
examples of crossing disciplines

Breaking
barriers
between
disciplines

Reducing internal
barriers
Divergent thinking
Crossing
disciplines

The increase of new possibilities at
the intersection of previously
unrelated fields
• Reversing
assumptions
• Guided thought

Capture the
explosion

• Blank paper
Learn methods for talking through • Prepared mind
projects when obstacles are met
discovery worksheet
Appendix I
See how to break barriers by
guided thought about 2 unrelated
objects
Discusses difficulties that can arise • Blank paper
from working on intersecting
• Stopwatch
disciplines

Fostering mastery
Reducing internal
barriers

• Capture the
explosion

Reminds the importance of self
evaluation and learning from
Divergent thanking • Popsicle stick tower failures
Crossing
disciplines

Johansson, 2006

Take all the lesson learned in
creativity to work on a group
project

• Popsicle sticks (10 per
group)

London & Smither, 1999
Robinson, 2011
Sousa, 2011
Williams, et al., 2010

Bono, 1999
Hoy, 2010

Johansson, 2006
• A stick of hot glue and
London & Smither, 1999
glue gun(per group)
Mumford, et al., 2006
• Utility knife (per
group)

• Increases chances of
seeing problem from a
new perspective
• Gaining comfort in
working in areas out of
• Little or no support
your expertise
from peers when
• Increasing the diversity working between fields
of your network
• High risk of failure
• Gain comfort in
from working with
working with people
unfamiliar concepts
who come from
different cultures and • It can take a lot of
capacity resources to
backgrounds
learn information from
• Gaining comfort in
unfamiliar subjects
looking for inspiration
in unexpected places
• Properly evaluated a
lot can be learned from
failure
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The First Steps to Fostering Mastery.

Figure 3
The First Steps to Fostering Mastery

This learning model emphasized the importance of planning through the use of the
interior design process and group projects. Self-evaluation and gaining comfort in working with
others were also emphasized. Fostering mastery, benefits students by making them more familiar
with the skills and tool they will use in their interior design careers. It is important to note that
once mastery reaches a high level, creativity can stagnate. This is due to people becoming over
reliant on familiar habits and past successful solutions (Mumford et al., 2006).
Next, educators should make every effort to reduce barriers to creativity. The current
education system often encourages assimilation (Robinson, 2011). In contrast, creativity requires
people to think differently and trust their intuition. One way to accomplish this is by reducing
inhibitions that the environment may be supplying. Students can also reduce their barriers by
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practicing restrictive problem-solving (Costa, 2017). This is one way designers can become more
familiar with experiences that create internal barriers.
Students will experience internal barriers during project green. As students become more
familiar with internal barriers, they can learn to deconstruct their barriers (Figure 4). The figure
demonstrates the process a designer could implement when encounter internal barriers. First, a
failure or obstacle will be experienced, like in project green or the 9-dot puzzle. When this
happens, designers should identify the barrier(s), posit solutions, analyze the best option to
overcome the obstacle(s), implement the solution, and evaluate results as a success or new
failure.
4

Deconstructing Internal Barriers.

Figure 4
Deconstructing Internal Barriers
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When becoming more aware of internal barriers, students will be able to switch from
automatic styles of thinking to alternative thinking styles addressed throughout the four-model
method. If one becomes fixated on looking for internal barriers, they will begin to waste time and
capacity, instead of working toward creative endeavors (Mumford et al., 2006). This is a skill
that needs to develop through experience. Students can also learn a few resources available to
them to help reduce barriers, including alternative thinking practices known as divergent
thinking.
Divergent thinking can be crucial finding solutions to obstacles as that occur during the
design process (Figure 5). Interior design educators should encourage implementing divergent
thinking as often as possible. This is as simple as having students regularly participate in
brainstorming. Remember, it is important to encourage wild ideas, building on other ideas, and
5

Divergent Thinking Around Obstacles.

Figure 5
Divergent Thinking Around Obstacles

NURTURING CREATIVITY & INTERIOR DESIGN INNOVATION

62

holding off on evaluating ideas until the end (Hoy, 2010). Educators can empower students by
giving them the tools to be able to evaluate the creativity of their brainstorming. Students can
improve their creativity by using tools like imaging (Sousa, 2011), incubating or taking a break
(Johansson, 2006), and talking out loud to themselves or others (Mumford et al., 2006).
However, divergent thinking needs to be balanced with convergent thinking. Convergent
thinking is the ability to connect ideas or select the best ideas to develop. This skill is not easily
taught and usually needs to be learned by trial and error. Students are likely to have many
failures, before having a successful creative endeavor (London & Smither, 1999), but they
should not be discouraged by failure. Every failure is an opportunity to learn and develop interior
design creativity further by using proper self-evaluation.
Lastly, interdisciplinary work can cause innovation. Some of the biggest advancements in
today's society have come from people crossing disciplines (Johansson, 2006). Figure 6 shows
how interior benefits from interacting with other fields. Taking advantage of interdisciplinary
6

How Interior Design Relates to Other Fields.

Figure 6
How Interior Design Relates to Other Fields
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practice can further students’ understanding of new concepts and allow for new perspectives on
old concepts. For example, building designs have often been improved by looking to nature for
systems that will work organically (TED, 2010). This is an excellent intersection to focus on, as
buildings need to become more sustainable.
The course would emphasize how creativity relates to solving problems in many different
ways. Some projects were based on the interior design method. Various activities were proposed
to be accomplished alone as a means to generate new ideas. Some activities were designed to be
worked in a group. This reflects how interior design is practiced in the field. Many times,
examples were provided for how these skills could be transferred to interior design, if the
information or project did not obviously relate.
During research, it was discovered that information is best taught through experiential
learning and by repetition of information in different formats (Ayob et al., 2012; Dineen &
Collins, 2005; Fenstermacher, et al., 2009; Phillips & Soltis, 2004). This gives the student the
best chance to understand the material in their own way. In order to give students the best chance
at learning and being able to apply the principles of creativity, the concepts were presented in a
few different ways. By varying the style of presentation, attention would be improved (Hoy,
2010). This would increase the chance of students understanding and being able to apply the
lessons learned to interior design.
Limitation and Future Works
This study was limited to the review and compiling of current creativity studies into a
course that could be implemented. Future testing will need to be done to examine if current
college interior design courses increase creativity by implementing these course features. It
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would be beneficial for future studies to test students over the course of their freshman and
sophomore years of interior design. This will give a control group to analyze the effectiveness of
the teaching improvements over time, or if implementing these methods can develop enhanced
creativity.
The study was also limited by the inability to implement these creativity-skill activities
into college freshman and sophomore interior design courses. Exploring a comparison of current
course work and the results of a creativity-improving course load would be an interesting piece
of research. By applying these creativity principles, interior designers should be able to improve
the skills needed for innovative design thinking. Once a person has mastered the skills for
creative thought, they have the skill-set to become an innovator.
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Appendix A: The Interior Design Method Book Stacking Worksheet
Programing (take time to research solutions/look at what worked for other teams)

Schematic Design (brainstorm ideas for how to make your tower better)

Design Development (draw your plan)

Contract Documentation (this will most likely be your design development, since there are no
legal documents pertaining to book stacking)
Construction Administration (begin building!)
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Appendix B: Project Green Instruction Sheet

• You must be able to present your project in 5 minutes.

• Project must have a visual component.

• You cannot work with others from the class.

• You cannot spend over $20 on new project materials.

• You must reveal a part of your interior design aesthetic.

• Please include your design process during your presentation.

All the information needed to complete this project is included on this instruction sheet.
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Appendix C: Matched Stroop Task
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Appendix D: Mismatched Stroop Task

GREEN

BLUE

YELLOW

YELLOW

GREEN

BLUE

RED

YELLOW

GREEN

BLUE

RED

YELLOW

GREEN

BLUE

RED

NURTURING CREATIVITY & INTERIOR DESIGN INNOVATION

74

Appendix E: 9-Dot Puzzle

YELLOW

GREEN

BLUE

GREEN

BLUE

YELLOW

YELLOW

GREEN

RED

YELLOW

BLUE

RED

GREEN

RED

GREEN
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Connect all 9 dots, using no more than 4 straight lines, without lifting your pencil from the page,
or retracing lines.
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Appendix F: What Can a Square Be?
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Attributes

Material

Coffee Can

Shape

Purpose

Appendix G: What Can a Coffee Can do?
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Appendix H: Furniture Design
Field of inspiration:
Principles and forms:

Sketch:

How was your design inspired?
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Appendix I: Prepared Mind Discovery Activity
List characteristics on the diagram and ways they intersect in the center:

Reclaimed Materials

Bathroom

Write down some ideas for new concepts that can be derived from their intersection:

